Abstract. The fuzzy BP neural network (FBP) was designed by combining BP neural network and fuzzy mathematics. And the FBP neural network was regarded as the membership function of feature vectors, the outputs of the network was regarded as the degree of membership to the feature vectors in each category. We use the maximum degree of membership method for the pattern recognition of feature vectors, and finally realize the wood defect detection.
Introduction
In recent years, although in the field of wood defect recognition researching work has made great progress, it not yet has reached the mature degree of industrialization. How to get the high accuracy intelligent detection is the key to solve the pattern recognition for wood defects, and also the wood processing industry needs to solve such the problem. In view of this, in this paper, three kinds of typical flaws: cracks, knots, and rotten defects are studied for automatic identification [1] . First of all, in the case of not damaging the wood, we apply X-ray to obtain the external and internal texture images of the wood with defects [2, 3] . Then, we use preprocessing and feature extraction to the wood defect images, combine the BP neural network with fuzzy mathematics, design the FBP fuzzy neural network [4, 5] , and realize the automatic recognition and classification of wood defects. These works lay a certain foundation for wood processing in the future, especially for the timbers with defects.
Fuzzy mathematics
For a long time, people used to pursue the accuracy of objective things, however, there are many things difficult to describe accurately. For example, a classic paradox problem was studied by a famous theoretical mathematician E.Borel in his monograph [6] about probability theory: one seed cannot form a pile of seeds, two seeds also cannot... On the other hand, People accept that one hundred million seeds constitute a pile properly, so what is the proper boundary? In terms of now, "a pile" is a fuzzy set, which is difficult or powerless to deal with the problem by using classical mathematics. Solving such problem needs to use fuzzy mathematics. In order to solve the problems, Borel did the survey statistics: Are n seeds a pile of seeds? The ratio of answer: "Yes, it is a pile of seeds" is the probability of " n seeds are a pile of seeds".
That is exact a main method for determining the membership function of fuzzy set in fuzzy mathematics today.
FBP fuzzy neural network design
Fuzzy neural network (FNN) brings together the advantages of the fuzzy theory and neural network, and becomes the collection of recognition, association, learning and adaption of fuzzy information. J.J.Buckly et al firstly proved that the FNN can approximate any continuous fuzzy function for any precision [7] , and then many scholars have proved that the fuzzy neural network has global approximation ability [8] . Now, FNN basically has [9] 
Which, q is the number of hidden layer neurons, N is the number of input layer neurons, m is the number of output layer neurons; a is the constant range from 1 to 10. In this paper, N =13， m =3，and taking a =9 via trying many times, for better network identification effect. 
Conclusion
The average recognition rate of FBP network is more than 90% for the test samples, the effect of the linear regression analysis between network output membership degree and expectation membership degree for test samples is ideal.
